Physical property variation due to incorporation of organic content into the inorganic chalcogenide alloy configuration might be an interesting topic for the investigation. Predominantly structural and optical properties can define their utility for the different uses. Therefore, this work demonstrates the microstructure as well as UV/Visible optical parameters, like, absorption spectra, extinction coefficient (k), real dielectric constant ( ), imaginary dielectric constant ( ), refractive index (n), absorption coefficient ( ) and optical energy band gap for the Se 96 Zn 2 Sb 2 composition alloy as well as Se 96 Zn 2 Sb 2 + 0.05% multi walled carbon nano tubes and Se 96 Zn 2 Sb 2 + 0.05% bilayer graphene composite materials. Experimental evidences have demonstrated that materials structural and optical properties altered due to incorporation of small amounts multi walled carbon nano tubes and bilayer graphene in Se 96 Zn 2 Sb 2 configuration. The materials structural and optical properties changes could be interpreted with the help of the bond formation mechanism in the solids.
INTRODUCTION
Chalcogenide composite materials, like, rare earth, polymers [1] [2] [3] [4] [5] [6] [7] etc. have been intensively studied more than five decades. Incorporation of the additional element in parent configuration can influence the electrical, thermal and optical properties of the alloy, [1] [2] [3] [4] [5] [6] [7] thereby, the composite material could be suitable for the specific/-or different technical use. Recently rare earth-chalcogenide composite has been attended much attention to use as optical fibers, optical non linearity [1] [2] [3] [4] [5] [6] [7] and polymer composite for the optoelectronics memory application, [1] [2] [3] [4] [5] [6] [7] cause such composites offers a large range of structural modifications. Essentially composites are the multiphase of the materials, in which one phase is dispersed in a second phase; as a consequence the physical properties of the alloys in a combination of the individual component. Therefore, a composite simply reflects the intrinsic properties of the individual component of the alloy, those discrete in size, shape with the good structural property relationship 8 under the weak and strong interactions between the components. Hence the chalcogenide composite field is a growing scientific area, their flexible fullerene 9 10 like structural property provides the suitable circumstance to made composite with other compounds; such as chalcogenide-multi walled Email: abhaysngh@rediffmail.com Received: xx Xxxx Xxxx Accepted: xx Xxxx Xxxx carbon nano tubes (MWCNT) and chalcogenide-graphene (GF) composite materials.
A large number of excitonic levels in carbon MWCNT can be emphasize the greater importance in the lowdimension composites. Cause impurities can form states within the bandgap of semiconducting materials and generate electronic transitions from the valence band to impurity levels; as a result, the photonic transitions can affect in a semiconductor. Modification in MWCNT low energy -bond electron states can play an important role in the electronic structure, because, the -bonds can produce the plasmon resonance within the successive layers.
11 Since the -plasmon is a collective excitation of the bond electrons and depends on the surface plasmons, therefore, the transition can occur between and * energy bands at the same cutting line for the initial and final states. 12 However bilayer GF also has similar electronic structure except the honeycomb electronic band structure, because, bilayer GF band energy wave vector limit is not as sharp as carbon nano tubes. Therefore, the bilayer GF quadratic thermal expansion and greater suppressation ability allows to a large change in chairility, thereby, zigzang and armchair bonds spread actively and two dimensional structural configuration might be transform into one dimensional structure, this can create a large number of localised states within the composite density of state. Thus, the structural characteristic of the rings and chains could be derived the optical property which reflect a combined behaviour of the Optical Properties of the Chalcogenide-MWCNT and GF Composite Materials
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contributions both the ring and chain; under the most weak effect into the inter-structural forces. 13 In sequence to our systematic study, [14] [15] [16] this work demonstrates microstructure and a detail description on the UV/Visible optical properties; like absorption spectra, extinction coefficient (k), real dielectric constant ( ), imaginary dielectric constant ( ), refractive index (n), absorption coefficient ( ) and optical energy band, for the Se 96 Zn 2 Sb 2 (SZS) alloy and Se 96 Zn 2 Sb 2 + 0 05% multi walled carbon nano tubes (SZS-MWCNT), Se 96 Zn 2 Sb 2 + 0 05% bilayer Graphene (SZS-GF) composite materials. Along with the mechanism of the composite formation is also discussed.
MATERIAL PREPARATION AND CHARACTERIZATION
Materials were prepared from the direct melt quenched technique. To ensure the materials purity the high pure (99.999% Sigma Aldrich) elements Se, Zn and Sb were taken, along with the MWNCT length around 7-10 nm and dia ∼ 1.5-2 nm and bilayer GF have been used, in the appropriate compositional ratio. The properly weighed materials were kept into the clean (7 cm × 8 mm) quartz ampoules than sealed evacuated under at a vacuum of 10 −5 torr, to avoid the oxygen reaction. Sealed ampoules were kept into a horizontal electric furnace and heated up to 1000 C under a slow heating rate and maintained this desire furnace temperature upto 15-16 hours. To ensure the homogeneity of the molten materials ampoules were continuously rotating with the help of an electric motor during uphold heating time. Afterward molten materials ampoules were frequently quenched in NaOH containing ice water and prepared ingots collected by breaking the ampoules.
To confirm the homogeneous structure of the materials the Field Emission Scanning Electron Microscope characterization was performed by using the ULTRA 55, Karl Zeiss model equipment, with EDS attachment. Subsequently, the UV/Visible spectroscopic measurements were performed from the Sepctro S-600 equipment, for this fine bulk powder of the prepared materials kept (almost care was taken to ensure the same amount of the material) into a sample holder and UV/Visible absorption spectrum recorded in the reflectance mode, in the wave length range 200 nm to 1000 nm.
RESULTS AND DISCUSSION
Structural Description
Surface morphology of SZS alloy has exhibited (see Figs. 1(a)-(c)) a complete homogeneous amorphous structure, while the SZS-MWCNT and SZS-GF morphologies have attributed the presence of MWCNT and bilayer GF in a diffuse agglomerated form with a non-homogenous dispersion, in a homogenous amorphous structure. Therefore, this outcome reveals MWCNT and bilayer GF can be diffused in SZS alloy configuration without developing diffused/distribute into the low dimension SeSbZn alloy. In this order, Figure 2 (c) EDS pattern deals presence of the elementals Se, Sb, Zn along with the bilayer GF content, and the corresponding mapping represents the distribution of the alloying elements within the configuration. This outcome also demonstrates rather homogeneous distribution of the alloying elements throughout the SZS-GF configuration. This reveal like MWCNT the small amount of the bilayer GF can also diffuse and dispersed into a low dimension chalcogenide SZS configuration.
UV/Visible Optical Property
The UV/Visible absorption spectra of SZS alloy and SZS-MWCNT, SZS-GF composite materials were recorded in the wave length range 200 to 1000 nm. To demonstrate the below the visible wave length absorption property, Figures 3(a) -(c) represents spectrum in the range upto 400 nm. The respective materials spectrum in the wave length range 350-950 nm range is given in inside profile. To analyze the optical properties of the materials the UV/Visible spectral range 600-850 nm has been used. Materials SZS, SZS-MWCNT and SZS-GF have clearly exhibited the optical absorption peak in the analyzed spectral range in which SZS-MWCNT shows the high order light absorption ability. While the absorption band tail inferior than the SZS-GF composite.
Extinction coefficient of such materials represents the combined effect of absorption coefficient and scattering of incident light. To describe the extinction coefficient in such materials usually investigators ignores the small fraction of scattering of incident light. The extinction coefficient for the SZS, SZS-MWCNT and SZS-GF compositions can be described by using the following Swanepoel 17 relation.
Here the formula is written in term of absorbance peak and symbols in usual meaning; (d) is the thickness of the material (∼ 1-2 mm), ( ) is the absorption coefficient, ( ) is absorbance of band tail and C is the constant. 18 Variation of extinction coefficient with incident light wave length for these materials is given in Figures 4(a)-(c) . Obtained outcomes reveal materials have an increasing order extinction coefficient with decreasing wave length of the light (upto absorption peak position), whereas the values are lower and higher for the SZS, SZS-MWCNT compositions.
The refractive index of a substance is a key optical parameter to define the working performance of the material. Refractive index of a material reflects the relative permittivity of the incident light and reference substance. The refractive index of a material is would widely influenced from the wave length of incident light; because the incident light slow down in material microscopic complex structure due to disturbance in the relative charge distribution of atoms. Further, it is well known, in complex materials charges oscillate slightly out of phase with respect to the driving electric field and radiate own electromagnetic wave along with same incident frequency having a phase delay. 19 The macroscopic sum of all such contributions to the material has a same frequency wave and shorter wavelength than the original incident light. Subsequently it is also well recognized the refractive index of a material extensively depends on the localized density of state and it can influence from the addition of foreign element. 19 Refractive index of these materials can be obtained by employing the well known Kramers-Kronig relation. 20 Figures 5(a)-(c) is representing refractive index variation with incident light wave length, the outcome demonstrate materials have a high refractive index more than 4 at the lower wave length side. The SZS-MWCNT composition refractive index value is much higher than the SZS-GF, while SZS composition alloy has intermediate order.
The real ( ) and imaginary ( ) dielectric constant of the materials can be described the relative permittivity of incident light, by mean, the real dielectric constant describe how frequently incident light transmit within the material and imaginary dielectric constant providing information regarding amount of light loss relative to incident light. These two optical parameters can be evaluated with the help of the refractive index and extinction coefficient 21 values by using the following relations:
Obtained real and imaginary dielectric constant values variation with incident light wave length is given in Figures 6(a) -(c) and 7(a)-(c). Outcomes reveal the real and imaginary dielectric constants have maxima and minima for the SZS-MWCNT and SZS-GF respectively. The high value of imaginary dielectric constant of SZS-MWCNT can be related to its inferior optical properties. UV/Visible absorption coefficient describes, how far into a material light of a particular wavelength can penetrate before it is absorbed. The low absorption coefficient material would poorly absorbed the light. Absorption coefficient depends on the material as well as on the wavelength of the light. Semiconducting materials have a sharp edge in their absorption coefficient, because, the light which energy below the band gap does not have sufficient energy to rise an electron across the band gap, as a consequence, this light would not absorbed. Subsequently, it is well established the absorption coefficient of such materials is not constant, strongly depends on the incident light wavelength. The probability of absorbing a photon depends on the likelihood of having a photon and an electron interaction, in such a way move from one energy band to another. If photons have energy very close to the band gap, the absorption would be relatively low, because, electrons which lie at the valence band edge can interact with the photon. Due to increase in photon energy, a larger number of electrons can interact, thereby photon would rapidly absorb. Amorphous semiconductors represent a tail in the absorption spectrum encroaches into the gap region. This tail in the absorption spectrum makes the absorption edge in the amorphous semiconductor. 22 Absorption coefficient of the SZS, SZS-MWCNT, SZS-GF compositions can be described from the well known following relation;
Plots of absorption coefficient ( ) as a function of respective photon energy is exhibited in Figures 8(a) -(c). Higher order absorption coefficient value is obtained for the SZS-MWCNT composite. Subsequently optical energy band gap of the materials can be obtained by using the absorption coefficient values with the help of tuck relation. 24 25 Subsequently, the optical energy band gaps for the SZS, SZS-MWCNT, SZS-GF have been evaluated 1.37, 1.39 and 1.41 eV respectively.
DISCUSSION
Optical property changes in under test materials could be interpreted on the basis of alternation in solid state bond
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Singh ARTICLE formation in the complex configurations. Since the amorphous Se structure is a mixture of two structural species with the polymeric chains and Se 6 and Se 8 eight members ring molecules in which bonding is covalent, whereas, the inter-structural forces is Van der Waals type weak bonding. The condensed form of Se can have twofold nearest-neighbour coordination with a helical chain structure. Disturbance or alternation in impurity dihedral angle can play important role in the structural chemistry, cause, the defect bonds dihedral angle can be distorted more easily than the other molecular parameter. As a consequence, the coordination defects can also contribute substantially in optical property modifications of amorphous Se. 13 26 Incorporation of foreign metallic Zn and metalloid Sb can affects the non-metallic Se host dihedral angles bond configuration with an induced structural inhomogeneity. Additional incorporation of MWCNT and GF concentrations in SZS regime can affect the structural/chemical equilibrium and localized density of defect states, by making the a large number of homopolar and heteropolar bonds. The additional amounts of the MWCNT and GF can increase the electronegativity of the materials with the increasing number of Ven der Walls like bonds in the intrinsic configurations, as a consequence, structural and optical properties could modified. 8 12 Subsequently it is possible to low dimension inorganic SZS alloy constituents interact with 2D dimensional periodically structured organic MWCNT and bilayer GF armchair and zigzag defects bonds. Therefore, during the melting process of MWCNT and bilayer GF fictionalization could be occur by inclusion of thermally excited SZS alloy constituents in MWCNT and bilayer GF configurations through the diffusion. Further, it is also possible at high temperature under the long diffusion process (∼ 15 h) between the SZS and MWCNT and GF could be break the symmetry of the and bonds, 14 15 the sudden cooling of molten form of the composite materials can produce the frozen frustrated random structures. It has expected during the melting diffusion process the week zigzag bonds (correspond to bond) of MWCNT and bilayer GF mostly affected and almost diffuse in the SZS localised states, while the high energy armchair bonds (correspond to bond) loss their periodicity. 14 15 Therefore, the micro structural inhomogenity within the homogeneous amorphous structure has appeared for the composite materials. To demonstrates the nucleation and growth mechanism for the composites a schematic diagram is given in Figures 9(a), (b) , in which the three step mechanism has been presented. First step is related to individual elements pure form; while the second step can be related to formation of the combined SZS alloy at a quite lower temperature (∼ 700 C). Third and final step can be related to the composite formation at a higher temperature (1000 C), in which the inclusion of the SZS alloy constituents into the strong organic MWCNT and bilayer GF configurations symbolically has been visualized through breaking the weak bonding. Step I: Se, Zn, Sb and bilayer graphene (GF) individual elements in the alloying proportion,
Step II: Se-Zn-Sb alloy formation in which unaffected GF present, Step III: inclusion of the Se-Zn-Sb alloy constituent into the graphitic sheets.
Since hybridization of orbitals in chalcogenide materials depends on the defects creation ability of the foreign elements. 27 Due to strong side wall property in MWCNT a -plasmonic resonance could be occur, and spans the entire visible spectral region with a tail extending to nearinfrared wavelengths. The optical transitions could occur between and * , thereby, a strong optical absorption property appeared due to the existence of a numerous number of defects states in between the side walls surfaces. But its band tail could not expand longer owing to strong defects armchair bonds. On other hand GF has a different electronic structure and quadratic thermal expansion with a greater energy levels suppressed ability owing to large changes in charility. Therefore, zigzag and armchair bonds spread sufficiently; as a consequence optical absorption band tail spread in the wide range and its imaginary dielectric constant and optical energy band gap higher and smaller than MWCNT composite.
